Hypoxia protects articular chondrocytes from thapsigargin-induced apoptosis.
The present study investigates the effect of low oxygen concentrations on thapsigargin-induced apoptosis and reactive oxygen species (ROS)-related signaling in articular chondrocytes. Chondrocytes were obtained from normal canine knee cartilage and were treated with different concentrations of thapsigargin for 24h under normoxic (21% oxygen tension) or hypoxic (1% oxygen tension) conditions. The cells treated with thapsigargin under normoxic conditions showed a dose-dependent induction of apoptosis. However, the cellular changes and apoptotic events that occurred following thapsigargin treatment, were completely inhibited by hypoxia, including loss of mitochondrial transmembrane potential (MTP), ROS generation and JNK phosphorylation. Moreover, the cells exposed to hypoxic conditions showed increased expression of the anti-apoptotic proteins xIAP-2 and Bcl-2. We demonstrate that hypoxia inhibited thapsigargin-induced apoptosis in chondrocytes by regulating ROS-related signaling and the expression of anti-apoptotic proteins. We propose that maintaining hypoxic conditions in articular cartilage may be required for the prevention of chondrocyte and cartilage diseases such as arthritis.